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nigriabdominalis (Sasaki) (Homoptera: Pemphigidae) in the Laboratory [Research report]

EAETSETEYVEBHERERRGBUHRRZFE(EEE  EHRVH) [HRES]
Mei-Hwa Kuo* and Yu-Hui Kuo
Fh=Er - SRS
*BHEEE-mail :E mhkuo@dragon.nchu.edu.tw
Received: 2003/06/13  Accepted: 2003/12/20  Available online: 2003/12/01

Abstract

Host alterations of the root aphid, Tetraneura nigriabdominalis (Sasaki), among four host plants (Eleusine indica, Oryza sativa,
Zea mays, and Sorghum bicolor) were studied by comparing adult longevity, fecundity, and population parameters in the
laboratory. Transplanted host plants were evaluated at 30+1~2°C (70-80% RH; 12L: 12D) for continuous observations on six
generations. Survivorship for nymphs growing to adults of T. nigriabdominalis in the first generation when transferred from E.
indica to O. sativa, Z. mays, or S. bicolor was lower than 50%, and that of aphids transferred from O. sativa to E. indica was 52%.
Nymph mortality decreased over three generations after host transfer. Survivorship of adult continually increased with time up to
six generations to 78~92%. Adult fecundity, the intrinsic rate of increase, the finite rate of increase, and the net reproductive rate of
populations continually increased to six generations after transplantation. However, there were no significant differences after the
populations had bred for three or four generations on the four host plants.
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Table 1. Longevity and fecundity of Tetraneura nigriabdominalis adults when transferred from Eleusine indica to

Oryza sativa
Generation 1 Longevity (day) Fecundity (offspring/ %)
n Mean (SD) n Mean (SD)
1 23 9.04b? 23 14.52d
(3.11) (9.16)
2 36 9.64ab 36 24.50cd
(3.30) (13.23)
3 41 9.66ab 41 34.44bc
(2.74) (14.12)
4 44 9.50ab 44 41.70ab
(3.62) (23.78)
5 43 11.37a 43 45.70a
(3.05) (16.29)
6 46 10.33ab 46 39.85ab
(2.24) (11.66)

! n: number surviving at each generation.

2 Means followed by the same letter within a column do not significantly differ at the 5% significance level

according to Tukey’s HSD multiple range test.
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Fig. 1. Age-specific survivorship (I), fecundity (my), and net maternity value (vx) of Tetraneura nigriabdominalis
when transferred from Eleusine indica to Oryza sativa.
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Table 2. Survival rate (%) of Tetraneura nigriabdominalis adults after host plant transfer

Host plant tranplantion

Generation Lo . . o o Lo .
E. indica to O. sativa 0. sativa to E. indica  E. indica to Z. mays  E. indica to S. bicolor
1 46 52 44 34
2 72 82 60 54
3 82 82 74 72
4 88 84 82 82
5 86 86 86 80
6 92 84 86 78

E., Eleusine; O., Oryza; Z., Zea; S., Sorghum.
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Table 3. Population parameters of Tetraneura nigriabdominalis when transferred from Eleusine indica to Oryza sativa

Finite rate of Intrinsic rate of Net reproductive Mean

Generation increase increase rate generation time
L (1/d) r (1/d) R, (offspring/$ ) T (day)
(SEM) (SEM) (SEM) (SEM)
1 1.1540d* 0.1432d 6.7d 13.26a
(0.0184) (0.0157) (1.3 (0.25)
2 1.2360c 0.2119¢ 17.6cd 13.55a
(0.0113) (0.0093) (2.2) (0.15)
3 1.2912b 0.2555b 28.2bc 13.07a
(0.0099) (0.0076) (2.6) (0.23)
4 1.3177ab 0.2759ab 36.6ab 13.05a
(0.0099) (0.0078) 3.7 (0.21)
5 1.3146ab 0.2735ab 39.3a 13.42a
(0.0095) (0.0071) 3.1 (0.20)
6 1.3507a 0.3006a 36.6ab 11.98b
(0.0094) (0.0066) (2.2) (0.24)

! Same as in Table 1.
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Table 4. Longevity and fecundity of Tetraneura nigriabdominalis adults when transferred from Oryza sativa
to Eleusine indica
Generation 1 Longevity (day) Fecundity (offspring/ %)
n Mean (SD) n Mean (SD)

1 26 9.46ab? 26 10.31d
(1.96) (3.89)

2 41 8.17b 41 20.29¢
(2.12) (9.20)

3 41 9.32ab 41 22.51bc
(2.51) (9.16)

4 42 9.95a 42 27.52ab
(2.58) (11.13)

5 43 9.93a 43 31.77a
(2.44) (10.89)

6 42 9.55ab 42 33.19a
(2.37) (11.13)

12 Same as in Table 1.
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Fig. 2. Age-specific survivorship (lx), fecundity (mx), and net maternity value (vx) of Tefraneura nigriabdominalis
when transferred from Oryza sativa to Eleusine indica.
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Table 5. Population parameters of Tetraneura nigriabdominalis when transferred from Oryza sativa to Eleusine indica

Finite rate of Intrinsic rate of Net reproductive Mean

Generation increase increase rate generation time
A (1/d) r (1/d) R, (offspring/ %) T (day)
(SEM) (SEM) (SEM) (SEM)
1 1.1069c! 0.1016¢ 5.4c 16.53a
(0.0113) (0.0102) (0.8 0.47)
2 1.2167b 0.1962b 16.2b 14.20b
(0.0099) (0.0081) (1.6) (0.40)
3 1.2251ab 0.2030ab 18.0b 14.25b
(0.0106) (0.0078) (1.7 (0.38)
4 1.2413ab 0.2162ab 22.6ab 14.43b
(0.0111) (0.0078) (2.0) (0.38)
5 1.2580ab 0.2295ab 26.8a 14.33b
(0.0115) (0.0072) 2.1) 0.37)
6 1.2610a 0.2319a 27.4a 14.27b
(0.0102) (0.0078) (2.3) (0.38)

! Same as in Tablel.
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Table 6. Longevity and fecundity of Tetraneura nigriabdominalis adults when transferred from Eleusine

indica to Zea mays

Generation Longevity (day)

Fecundity (offspring/ % )

n! Mean (SD) n Mean (SD)

1 22 9.36¢? 22 10.00d
(2.13) (4.16)

2 30 10.60bc 30 18.70c
(2.43) (6.11)

3 37 11.30ab 37 24.32bc
(2.36) (11.64)

4 41 11.39ab 41 32.00ab
(2.29) (11.28)

5 43 11.42ab 43 39.21a
(2.25) (13.04)

6 43 12.63a 43 39.23a
(2.34) (12.77)

12 Same as in Table 1.
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Fig. 3. Age-specific survivorship (Ix), fecundity (mx), and net maternity value (vx) of Tetraneura nigriabdominalis

when transferred from Eleusine indica to Zea mays.
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Table 7. Population parameters of Tetraneura nigriabdominalis when transferred from Eleusine indica to Zea mays

Finite rate of Intrinsic rate of Net reproductive Mean
. increase increase rate generation time
Generation
A (1/d) r (1/d) R, (offspring/ %) T (day)
(SEM) (SEM) (SEM) (SEM)
1 1.0901d* 0.0863d 4.4d 17.17a
(0.0127) (0.0113) (0.8 (0.48)
2 1.1553¢ 0.1443c 11.2¢d 16.75ab
(0.0099) (0.0085) (1.5) (0.33)
3 1.2010b 0.1832b 18.0bc 15.77ab
(0.0127) (0.0100) 2.1) (0.38)
4 1.2318ab 0.2085ab 26.2ab 15.66b
(0.0103) (0.0082) (2.3) (0.34)
5 1.2559a 0.2279a 33.7a 15.43b
(0.0113) (0.0079) (2.6) (0.33)
6 1.2569a 0.2286a 35.9a 15.38b
(0.0106) (0.0079) (3.1) (0.33)

! Same as in Table 1.
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Table 8. Longevity and fecundity of Tetraneura nigriabdominalis adults when transferred from Eleusine

indica to Sorghum bicolor

Generation

Longevity (day)

Fecundity (offspring/ % )

n! Mean (SD) n Mean (SD)

1 17 7.29a* 17 10.12b
(1.86) (4.76)

2 27 7.37a 27 13.74ab
(1.94) (8.45)

3 36 7.67a 36 18.19a
(1.35) (6.86)

4 41 7.71a 41 19.54a
(1.94) (9.55)

5 40 7.40a 40 16.80a
(1.50) (7.97)

6 39 7.36a 39 18.67a
(1.88) (8.78)

12 Same as in Table 1.
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Table 9. Population parameters of Tetraneura nigriabdominalis when transferred from Eleusine indica to Sorghum

bicolor
Finite rate of Intrinsic rate of Net reproductive Mean
. increase increase rate generation time
Generation
A (1/d) r (1/d) R, (offspring/ %) T (day)
(SEM) (SEM) (SEM) (SEM)
1 1.0832¢! 0.0799¢ 3.4b 15.45a
(0.0169) (0.0154) 0.8) (0.44)
2 1.1475b 0.1379b 7.4b 14.54ab
(0.0141) (0.0130) (1.3) (0.33)
3 1.2152a 0.1949a 13.1a 13.20b
(0.0113) (0.0088) (1.4 (0.28)
4 1.2139a 0.1939a 15.6a 14.16ab
(0.0102) (0.0083) (1.6) (0.40)
5 1.2097a 0.1905a 13.4a 13.64b
(0.0099) (0.0083) (1.4) (0.38)
6 1.2162a 0.1958a 14.6a 13.68b
(0.0112) (0.0083) (1.6) (0.35)

! Same as in Table 1.
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Effects of Host Plant Transplantation on the Population of the
Root Aphid, Tetraneura nigriabdominalis (Sasaki) (Homoptera:
Pemphigidae) in the Laboratory

Mei-Hwa Kuo* and Yu-Hui Kuo Department of Entomology, National Chung-Hsing University, Taichung 402, Taiwan

ABSTRACT

Host alterations of the root aphid, Tetraneura nigriabdominalis (Sasaki),
among four host plants (Eleusine indica, Oryza sativa, Zea mays, and
Sorghum bicolor) were studied by comparing adult longevity, fecundity, and
population parameters in the laboratory. Transplanted host plants were
evaluated at 30+ 1~2°C (70-80% RH; 12L: 12D) for continuous observations
on six generations. Survivorship for nymphs growing to adults of T.
nigriabdominalis in the first generation when transferred from E. indica to
O. sativa, Z. mays, or S. bicolor was lower than 50%, and that of aphids
transferred from O. sativa to E. indica was 52%. Nymph mortality decreased
over three generations after host transfer. Survivorship of adult continually
increased with time up to six generations to 78~92%. Adult fecundity, the
intrinsic rate of increase, the finite rate of increase, and the net reproductive
rate of populations continually increased to six generations after
transplantation. However, there were no significant differences after the
populations had bred for three or four generations on the four host plants.

Key words: Tetraneura nigriabdominalis, host plant transplantation,
Eleusine indica, Oryza sativa, Zea mays, Sorghum bicolor.
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